In section 2, we revisit the premises of RB07 conclusion. We highlight that it is the 48 result of a peculiar way of defining uncertainty. Moreover, we show in section 5 that 49 this conclusion is a pure mathematical artefact with no connection whatsoever to climate.
50
Since the basic question of uncertainty definition appears to be at stake, section 3 briefly 51 recalls widely used definitions and elementary results on uncertainty and its propagation 52 as they can be found in Descriptive Statistics textbooks. In section 4, we apply these 53 standard concepts and definitions to the exact same framework of analysis as RB07. We 54 show that within this simple framework, reducing inter-model spread on feedbacks does 55 in fact induce a reduction of uncertainty on climate sensitivity, almost proportionally.
56
Finally, section 6 concludes. 
Overview of RB07 approach
RB07 uses the feedback analysis framework. Denoting ∆T 0 the Planck temperature 58 response to the radiative perturbation and f the feedback gain (referred to as feedback 59 factor in RB07), they obtain:
61
RB07 then assumes uncertainty on Planck response to be neglictible so that the entire 
73
• Insensitivity: Quoting RB07, "reducing uncertainty on f has little effect in reducing 74 uncertainty on ∆T ", also stated as "the breadth of the distribution of ∆T is relatively 75 insensitive to decreases in σ f ."
76
We fully subscribe to the first property and elaborate further on it in section 4. However, 77 we are puzzled by the second property, that is, the claimed insensitivity of uncertainty 78 on ∆T to uncertainty on feedbacks. The reason why one may find this second assertion a 79 priori puzzling, is that it intuitively seems to be at a contradiction with the first property 80 highlighted. Indeed, if small uncertainties on f are amplified into large uncertainties 81 on ∆T , it suggests that a strong dependency exists between both uncertainties, rather 82 than no or little dependency. We therefore dig into the details of RB07 argumentation 83 regarding this assertion. To get to that conclusion, it appears that RB07 actually focus 84 on the probability P(∆T ∈ [4.5
• C, say that the probability of large temperature increase (i.e. P(∆T ∈ [4.5
insensitive to σ f in this domain. However, concluding from this observation that "the 96 breadth of the distribution of ∆T is relatively insensitive to decreases in σ f " and that
97
"reducing uncertainty on f has little effect in reducing uncertainty on ∆T " implicitly 98 assumes two very different definitions of uncertainty: while on the side of feedback the 99 uncertainty is measured by standard deviation σ f , on the side of sensitivity the probability 
Further, in the general case of a dependency of the type Y = φ(X):
where φ represents the first derivative of φ and M is a location parameter. This linear 140 approximation is commonly used to combine errors on measurements, though generally 141 in its multivariate formulation, and is thus sometimes referred to as the error propagation 142 framework. It may also be used to study the way uncertainty on some input variable(s)
143
propagates into uncertainty on an output obtained from a determinist function, as in 144 section 4. S f a measure of feedback spread and M f a measure of feedback location, the uncertainty 148 propagation recalled in equation (3) can be applied straightforward to equation (1), lead-149 ing to:
Note that Equation (4) holds for any choice of pdf for feedback factor f and thus applies 152 more generally than in the particular case of a truncated gaussian pdf chosen by RB07.
153
Equation (4) system is operating in a regime in which small uncertainties in feedbacks are amplified in 161 the resulting climate sensitivity uncertainty", to quote RB07.
162
• Proportionality: In disagreement with RB07 second above recalled result, for a fixed level exact relationship holds for any value of S f and any distribution of f (appendix 2):
where w f measures the asymetry of f distribution. Hence, when S ≡ IQR, the dependency 177 between S ∆T and S f is always overlinear when w f ≥ 0, eg when f has a symetric or right 178 skewed distribution. When it is left skewed, the dependency is sublinear for small values 179 of S f but eventually becomes overlinear when S f is large enough. Second, when spread 180 is measured by standard deviation, a second order Taylor expansion of equation (1) 
Again, overlinearity prevails when w f ≥ 0 or S f large enough, which is connected to the 184 convexity of the dependency between ∆T and f . Third, when S is standard deviation 185 and f distribution is log-normal, an exact formula holds for any S f :
and is again overlinear. Finally, overlinear relationships can also be derived when the 188 distribution of f is assumed to be gamma or beta (equations (12) and (14) 195 5. Properties of the probability to lie in a fixed interval
We now focus on whether the probability to lie in a fixed interval can be considered 
Conclusion
Developments in section 5 suggest that, while the probability P(∆T ∈ [4.5
may be of interest practically, this metric is irrelevant to describe "the breadth of the dis-221 tribution of climate sensitivity" which was RB07 explicit intent. To adress this question,
222
any measure of distribution spread chosen amongst those clasically used in Descriptive
223
Statistics and recalled in section 3, appear to us more appropriate. With such measures of 224 spread, we showed in section 4 that in RB07 framework, when the spread of feedback pa-225 rameter S f decreases, the resulting spread of climate sensitivity S ∆T values also decreases.
226
Further, we also highlighted that in this framework, the decrease is approximately linear 227 for S f small and tends to be overlinear (i.e. to be steeper) for larger values of S f owing 228 to the convexity of the dependency between ∆T and f .
229
Other than the definition issue discussed here, the relevance of RB07 simplified model to 
Since when Φ is a diffeomorphism, we also have When the chosen spread measure S is standard deviation, calculations can be performed 272 explicitly:
274 Equation (9) shows that non linear terms in the resulting relationship between S Y and S X 275 depends on the shape of the distribution p(x) through its skewness w X (a dimensionless 276 measure of assymetry) and kurtosis k X (a dimensionless measure of peakedness), and on 277 the shape of function φ through the curvature factor
(the rate of increase of the 278 slope in M X ). A remarkable consequence of equation (9) is that when X distribution is with a function φ characterized by strong curvature with sign opposite to skewness.
283
Applying equation (9) to model (1), it follows: . e −2µ+σ 2 (e σ 2 − 1). Recombining :
Assuming a gamma distribution with pdf (1 − f )
Assuming a beta distribution with pdf
5 − Dependency between spread and probability weight of an interval
301
Assume X 1 is a random real variable with pdf p 1 (x), cdf P 1 (x), center M 1 and spread 302 S 1 > 0. Let [a, b] be a fixed interval near but above the center (eg M 1 < a). For λ > 0,
303
we introduce X λ = λ(X 1 − M 1 ) + M 1 , which has pdf 1 λ p(
center M 1 and spread λS 1 . To analyse the dependency between the probability of a real 305 variable to fall in [a, b] and the spread of its underlying distribution, we study F (λ; a, b) = 306 P(X λ ∈ [a, b]). F can be expressed using the cdf of X λ :
Since F (0; a, b) = F (+∞; a, b) = 0, and F ≥ 0, then F reaches a maximum, and it 309 has the general pattern mentioned in the text. It is also straightforward to obtain that Figure 2. X is centered gaussian with standard deviation SX . Right panel: probability for X to exceed respectively 1 and 3, as functions of SX . Left panel: probability for X to fall within interval [1, 3] as a function of SX .
